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Short  Report 


Isolation  and  characterization  of 
Leishmania  major  from 
Phlebotomus  papatasi and  military 
personnel  in  north  Sinai,  Egypt* 

N.  S.  Mansour,  D.  J.  Fryauff,  G.  B.  Modi,  E.  M. 
Mikhail  and  F.  G.  Youssef  US  Naval  Medical 
Research  Unit  No.  3,  Cairo,  Egypt 


Since  October  1982,  cutaneous  leishmaniasis  has 
been  repeatedly  diagnosed  among  military  members 
of  the  multinational  force  and  observers  (MFO),  an 
international  peace  keeping  force  based  in  the  north 
Sinai  desert  of  Egypt  (Dunn  &  SMERZ,  1983; 
MANSOUR  et  al.,  1987).  In  an  effort  to  assist  in  the 
recognition,  prevention,  and  treatment  of  this  disease 
among  MFO  personnel,  the  US  Naval  Medical 
Research  Unit  no.  3  initiated  epidemiological  studies 
in  July  1989  at  locations  in  north-eastern  Sinai. 

As  part  of  these  epidemiological  investigations,  an 
entomological  survey  sought  to  determine  the  season¬ 
al  dynamics  of  local  randflies  and  the  prevalence  of 
Leishmania  infection  among  these  potential  vectors. 
Sandflies  were  obtained  from  human  landing  and 
resting  collections  during  the  months  of  July,  August 
and  September,  1989.  Flics  were  cryoprescrved  fol¬ 
lowing  a  modification  of  the  procedure  developed  by 
YOUNG  et  al.  (1987).  Sandfly  pools  in  ervopreservant 
were  slowly  frozen  on  dry  ice  and  transferred  to  liquid 
nitrogen  for  storage  until  examined.  Cryoprescrved 
sandflies  were  thawed  and  individually  dissected  on 
autoclaved  microscope  slides  in  a  drop  of  sterile 
phosphate-buffered  saline  (PBS)  containing  200  iu 
penicillin  and  200  |ig  streptomycin  per  ml  to  deter¬ 
mine  the  species,  reproductive  status,  and  presence 
and  location  of  promastigote  infectious.  The  intact 
midgut  and  surrounding  media  from  those  specimens 
containing  promastigotes  were  removed  from  the 
slide,  triturated  in  approximately  10  ml  of  sterile 
PBS  with  antibiotics  (as  above),  and  inoculated  into 
NNN  medium  and  into  the  hind  footpads  of  BALB  c 
mice.  Tunube's  medium  (TANAIIE,  1923)  was  used  for 
initial  isolation  and  maintenance  of  Leishmania 
obtained  by  aspiration  and  biopsy  of  suspected 
cutaneous  leishmaniasis  lesions  from  patient*  present¬ 
ing  with  typical  lesions.  Both  sandfly  and  human 
isolates  were  subsequently  passaged  into  El  On's 
medium  (El  -ON,  1969)  and  harvested  at  log  growth 
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phase.  The  promastigotes  were  centrifuged,  washed, 
resuspended  in  PBS,  and  stored  at  -80'C  until 
isoenzyme  electrophoresis  was  performed.  Promasti¬ 
gotes  were  serotyped  according  to  the  method  of 
SCHKUR  &  ZUCKERMAN  (1977),  using  specific  para¬ 
site  excretory  factors  (EF)  present  in  the  culture 
medium.  Comparative  cellulose  acetate  elec¬ 
trophoresis  against  World  Health  Organization  refer¬ 
ence  strains  of  L.  major  MHOM/tLW/Jcricho-Il 
(  =  LRC-L137),  L.  tropica  MHOM/SU/58'OD 
(=LRC-L39),  and  L.  donovani  MHOM/IN/80  DD8 
was  used  to  identify  2  sandfly  isolates,  IPAP'EG  89 
Si-177  and  IPAP/EG/90/Si-1614,  and  3  human  iso¬ 
lates,  MHOM/EG/89/Si-l5,  MHOM'EG/89/Si-17  and 
MHOM/EG/90/Si-18,  from  MFO  personnel,  all  from 
the  Sinai  study  area.  The  electrophoretic  methods  of 
Kreutzer  &  Christensen  (1980)  were  used  for  the 
separation  of  glucose-6-phosphate  dehydrogenase 
(G6PD;  EC.  1.1. 1.49),  glucose  phosphate  isomerasc 
(GPI;  EC. 5. 3. 1.9),  manr.ose  phosphate  isomcrase 
(=phosphomannose  isomcrase:  MPI;  EC. 5. 3. 1.8), 
phosphoglucomutase  (PGM;  EC. 2. 7. 5.1)  and  6-phos- 
phogluconic  dehydrogenase  (6PGD;  EC.  1. 1.1.44), 
and  that  of  Harris  &  Hopkinson  ( 1976>  for  the 
visualization  of  malatc  dchvdrogenase  (MDH; 
EC.  1.1. 1.37). 

Phlebotomus  papatasi  was  the  only  man-biting 
sandfly  species  identified  in  the  1594  specimens 
dissected.  The  promastigote  infection  rate  for  this 
sample,  representing  the  period  July-Scptember 
1989,  was  approximately  0-7%  (11/1594).  Promasti¬ 
gotes  from  2  sandflv  Infections  were  successfully 
cultured  in  NNN  medium,  and  produced  lesions  after 
inoculation  into  the  footpads  of  BALB'e  mice. 
Serotyping  of  both  the  sandfly  isolates  revealed  that 
they  were  of  the  same  serotype  as  the  2  recent  MFO 
isolates  (EF  serotype  AtB*)  and  also  several  other 
human  Leishmania  isolates  from  the  same  area  in  the 
Sinai  (MANSOUR eraL,  1987).  In  addition,  each  isolate 
yielded  isoenzyme  profiles  identical  to  those  of  the  /.. 
major  reference  strain  used  for  comparison  ( Figure'' . 
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Figure.  Dittframnwiw  represenuiton  v'l  6  tsoetvrvtue  t  tevuopisotci^ 
piiticins  mi  cellulose  iceute  for  /ttsWiuu  tsoUttd  troru  two 
/‘Mfviomui  fapatan  snd  .'  human  cases  with  cutaneous  Itsteos 
ticquited  in  Sinai'  compared  to  World  II tilth  Otganuiittou  ,W|fiv 
reference  stums.  Numbers  correspond  to  isolates  and  WHO  strum, 
is  follows  O'/..  «Kh*  MHOM  //.  *7  JfrrwV*//,  u"  .UMt  \Vf  «(»  #v 
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Ii  is  reasonable  to  consider  the  10  unidentified 
prom'astigotc  infections  in  the  wild-caught  sandflies  ns 
major.  This  consideration  is  based  upon  their 
position  in  the  sandfly  midgut  and  the  tendency  of  P. 
papatasi  to  feed  preferentially  upon  warm-blooded 
hosts.  Their  position  in  the  midgut,  and  not  in  the 
hind-gut,  excludes  the  possibility  of  their  being 
trypanosomalids  of  reptiles,  upon  which  P.  papatasi 
only  occasionally  feeds  (Kii.i.ick-Kkndrick,  1979). 
Because  Leishmania  isolated  from  the  naturally- 
infected  sandflies  in  this  study  was  indistinguishable 
from  the  parasite  isolated  from  cutaneous  lesions  in 
man,  P.  papatasi  is  considered  to  be  a  grade  3  vector 
(Ku.lick-Kendrick  &  Ward,  1981)  in  Egypt. 
WAHBA  et  al.  (1990)  had  previously  characterized  a 
single  isolate  of  L.  major  from  Egyptian  collections  of 
P.  papatasi.  However,  this  is  the  first  report  of 
repeated,  concurrent  isolations  of  this  parasite  from 
both  sandflies  and  humans  in  Egypt. 
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Cutaneous  leishmaniasis  (CL)  was  repeatedly  diagnosed  among  members  of  the  Multinational  Forces 
(MFO)  in  the  north  Sinai.  Leishmania  parasites  were  isolated  from  both  sandflies  and  suspected  human  cases  of  (CL), 
litis  study  revealed  that  Phlebotomus  nanatasi  is  the  only  man-biting  species  in  this  area.  Leishmania  parasites  produced 
lesions  in  the  footpads  of  BALB/c  mice,  their  excretory  factor  (EF)  gave  the  serotype  A,B2,  and  each  isolate  yielded 
isoenzyme  profiles  identical  to  those  of  the  J,.  major  reference  strain.  This  is  the  first  report  of  repeated,  concurrent 
isolation  of  k.  major  from  both  sandflies  and  humans  in  Egypt. 
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